The aim of this study was to investigate underlying mechanisms of dietary conjugated linoleic acid (CLA) on lipid metabolism in various tissues of pigs. Sixteen gilts (73 ± 3 kg) were fed a control (containing sunfl ower oil) or an experimental diet in which 4% of sunfl ower oil was replaced by CLA, and slaughtered at an average BW of 117 ± 4.9 kg. Transcription of peroxisome proliferator-activated receptor alpha (PPARα), peroxisome proliferatoractivated receptor gamma (PPARγ), fatty acid synthase (FAS), sterol regulatory element binding protein (SREBP1), acetyl-CoA carboxylase (ACC), lipoprotein lipase (LPL), delta-6-desaturase (D6D), and stearoyl CoA desaturase (SCD) were determined by real-time PCR in longissimus thoracis (LT) and semimembranosus (SM) muscles, LT subcutaneous and SM intermuscular fat, and in the liver. Fatty acid (FA) composition was analyzed using gas chromatography in these tissues, except for SM intermuscular fat. Dietary CLA increased PPARγ in LT muscle (P < 0.05), whereas CLA reduced PPARα transcription in all tissues studied (P < 0.05) with the exception of intermuscular fat. Transcription of genes related to FA synthesis was reduced by CLA in SM muscle and liver (SREBP1, both P < 0.1; ACC, P < 0.01 in SM; and FAS, P < 0.01 in liver), whereas CLA reduced (P < 0.05) LPL and D6D transcriptions in SM muscle and reduced (P < 0.05) SCD in liver but increased (P < 0.05) SCD in LT muscle and intermuscular fat. Saturated FA were increased in all studied tissues (P < 0.01), while monosaturated and polyunsaturated FA were reduced in a tissue-specifi c way by CLA. It was concluded that dietary CLA affected transcription of genes and fat metabolism in a tissue-specifi c manner.
INTRODUCTION
Genetic selection has resulted in leaner pig carcasses, and more knowledge is needed to improve the eating quality of pork meat, which is associated with levels of intramuscular fat (IMF). Addition of conjugated linoleic acid (CLA) in feed is a potential way to increase IMF of pork meat while concomitantly reducing the subcutaneous fat (Morel et al., 2008) . In a previous study, a reduction of whole body fatness without modifi cation of IMF was observed by inclusion of CLA in pig diets and may potentially be caused by altered gene expression.
The hypothesis of the present study was that dietary CLA affects transcription of genes related to lipid metabolism, and thereby infl uence fat metabolism and fat deposition within the carcass. 
MATERIALS AND METHODS
Sixteen crossbred gilts (Landrace × Duroc) weighing 73 ± 3 kg were randomly assigned either to control diet (C) containing 4% sunfl ower oil or experimental diet in which 4% CLA oil replaced sunfl ower oil. The CLA oil (IOI Group Loders Croklaan, Wormerveer, Netherlands) contained 56% CLA isomers (equal amounts of c9, t11 and t10, c12). Pigs were slaughtered at 117 ± 4.9 kg BW, after which the liver, LT, SM, LT subcutaneous fat, and SM intermuscular fat were removed, immediately frozen in liquid N, and then stored at −75°C for gene expression analyses. The procedures for RNA extraction, cDNA synthesis, and qPCR were described by Theil et al. (2006) . The RNA concentration was determined using NanoDrop ND-1000 spectrophotometer (Nano-Drop Technologies, Inc., Wilmington, DE) and RNA quality was evaluated based on A 260 /A 280 and A 260 /A 240 ratios. Primer pairs used to detect LPL (5′-ctaccaaagtgccatcaaagt and 5′-ggtttgttgtacagctgagtct; accession no. NM_214286) and for PPARγ (5′-cccagcagcattatccaatatct and 5′-ccgccatccagtcgataaac; accession no. NM_214379) were designed specifi cally for this study. The other primer pairs and probes used and the method used for FA determination were fully described by DuranMontgé et al. (2009) along with a full description of the qPCR methodology. Delta Ct values (Ct target − Ct housekeeping gene) were calculated and analyzed statistically using GLM procedure of SAS, and the delta delta method (ΔCt of CLA treatment − ΔCt of C diet) was calculated to derive the relative transcription corrected for PCR effi ciencies of the target genes as described by Theil et al. (2006) .
RESULTS AND DISCUSSION
Dietary effects of CLA on gene expression have previously been studied in both cultures and rodent animals, but discrepancies reported are likely due to CLA isomer, dietary inclusion level of CLA, treatment period, in vitro conditions, animal species, or the housekeeping genes used. Transcription of β-actin was not affected by dietary CLA in the present study in any of the studied tissues (P > 0.15 for all tissues) and hence was considered a suitable housekeeping gene.
The lower PPARα expression (Table 1 ) observed in all studied tissues suggests that CLA reduced FA oxidation (P < 0.05). Dietary CLA reduced FA de novo synthesis preferentially in oxidative tissues (i.e., liver and SM muscle), as indicated by expression of lipogenic genes (SREBP1, P < 0.1; FAS, P < 0.01; and ACC, P < 0.01). However, no signifi cant fat reduction was observed in any carcass location in the present study (Tous et al., unpublished) , which could be explained by simultaneous reduction of both FA oxidation and FA de novo synthesis.
The reduced SCD expression in the liver (P < 0.01) was consistent with the higher content of SFA (Table 2) and the reduced oleic acid, the main SCD product in CLAfed pigs (C: 11.4%, CLA: 9.62% of total FA; P < 0.1). In LT muscle, SCD expression was increased (P < 0.01), but surprisingly MUFA content was reduced. The primers/ probe designed for the SCD gene targeted both SCD1 and SCD2, and the discrepancy between SCD expression and MUFA content suggests that different isoforms of CLA increased (>1.0) or decreased (< 1.0) transcription relative to pigs fed control diet ( †P < 0.1; *P < 0.05; **P < 0. 01) in longissimus thoracis muscle (LT), semimembranosus muscle (SM), subcutaneous fat (SCF), intermuscular fat (ITMF), and liver.
2 ACC, acetyl-CoA carboxylase; D6D, delta-6-desaturase; FAS, fatty acid synthase; LPL, lipoprotein lipase; PPARα, peroxisome proliferator-activated receptor alpha; PPARγ, peroxisome proliferator-activated receptor gamma; SCD, stearoyl CoA desaturases; SREBP1, sterol regulatory element binding protein. SCD may be expressed in the various tissues. A lower expression of D6D by CLA was observed in SM muscle (P < 0.05), in concordance with low PUFA contents. The effects of CLA observed in pigs were opposite to those observed in the liver of hamsters (Navarro et al., 2009) . A reduced LPL expression was observed in SM muscle (P < 0.01), suggesting a reduction in the uptake of FA. In contrast, no effect of CLA in LPL expression was observed in the muscle and backfat of pigs by Jiang et al. (2010) . Differences observed between tissues could be due to the presence of different isozyme forms in the different tissues having different modes of action (in adipose tissue LPL is insulin dependent, which is different from heart and skeletal muscles). Dietary CLA increases percentage of intramuscular fat (Meadus, 2003) . The expression of PPARγ was increased in LT muscle (P < 0.05) indicating increased differentiation of preadipocytes to mature adipocytes and higher IMF in LT muscle, although it is not in agreement with Lauridsen et al. (2005) . The discrepancy between higher PPARγ expression and similar IMF content in LT muscle may be due to an inhibition of PPARγ activity beyond the transcription level.
In conclusion, expression of genes involved in regulating fat metabolism and FA composition were affected by CLA in a tissue-specifi c manner. Furthermore, CLA reduced the de novo synthesis and oxidation of FA in oxidative tissues (liver and SM muscle). Nonetheless, the changes in gene expression were not always refl ected in changes in fat deposition, which suggests that regulatory mechanism of fat metabolism beyond transcription may be affected by dietary CLA level and that observed changes in gene expression are of minor biological relevance.
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